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1 Introduction

In the RAN4 AH 1801meeting, general MPR requirements for FR1 was finalized [1]. In this contribution, we provide band specific A-MPR evaluation results for n1 to protect PHS system in Japan.
2 Discussion

For Band 1, existing 36.101 specify A-MPR requirement with NS_05 signaling as captured in followings;
Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50 (NOTE1)
	≤ 1 (NOTE1)

	
	
	
	15, 20
	Table 6.2.4-18 (NOTE2)

	
	
	65 (NOTE 3)
	10,15,20
	≥ 50
	≤ 1 (NOTE 1)

	
	
	
	15,20
	Table 6.2.4-18 (NOTE 2)

	NOTE 1:
Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6.  A-MPR for operations below this frequency is not covered in this version of specifications except for the channel assignments in NOTE2 as the emissions requirement in 6.6.3.3.1 may not be met. For 10MHz channel bandwidth whose carrier frequency is larger than or equal to 1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal to 1947.5 MHz, no A-MPR applies.

NOTE 2:
Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930 MHz for 20MHz channel bandwidth case.


Table 6.2.4-18: A-MPR for "NS_05"

	Channel Bandwidth [MHz]
	Parameters



	15
	Fc [MHz]
	1932.5

	
	RBstart
	0-7
	8 – 66
	67-74

	
	LCRB [RBs]
	≥1
	≤30
	31 – 54
	>54
	≤6
	>6

	
	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤5
	≤1

	20
	Fc [MHz]
	1930

	
	RBstart
	0-23
	24-75
	76-99

	
	LCRB [RBs]
	≥1
	≤24
	25 – 40
	41 – 50
	> 50
	≤6
	>6

	
	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤10
	≤5
	≤1


Table 6.6.3.3.1-1: Additional requirements (PHS)

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 
	NOTE

	
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	
	

	1884.5 f 1915.7
	-41
	-41
	-41
	-41
	300 KHz
	1


By similar reason, n1 also seems to introduce A-MPR approach to protect PHS system operating in adjacent frequency. In Japan, currently n1(Band 1) was assigned to 3 operators as follows;
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Figure 1. Spectrum holdings of n1(Band 1) in Japan
Based on analysis of current LTE requirements and operator’s request, existing NS_05 can be categorized with follows;

· NS_05 Note 1 (>= 1915.7+4+CBW) : Mainly related with Docomo region
· NS_05 Note 2 (1920-1940 MHz) : Specific to KDDI region
2.1 NS_05 Note 1
Based on interesting operator’s request, following deployment scenario can be foreseen.
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Figure 2. Considered deployment scenario for 1940 ~ 1960 MHz of n1
Based on expected scenario, we present our preliminary MPR simulation results in Table 1 for Case 1/2/3, respectively. 

Table 1. Evaluated MPR results of Case 1/2/3 for n1 1940 ~ 1960 MHz
	Allocation type
	Outer (max MPR)
	Inner (min MPR)

	LCRB
	all
	≤LCRBmax/2

	Distance from channel edge
	<LCRB/2 from edge
	≥LCRB/2 from edge

	WF type
	modulation
	MPR For all BW and SCS

	DFT-s-OFDM
	pi/2-BPSK
	0.0/0.0/0.0
	0.0/0.0/0.0

	
	QPSK
	0.5/1.0/0.5
	0.0/0.0/0.0

	
	16QAM
	1.5/1.0/1.0
	0.0/0.0/0.0

	
	64QAM
	1.5/1.0/0.5

	
	256QAM
	2.5/2.5/2.5

	CP-OFDM
	QPSK
	3.0/2.5/2.5
	0.5/0.5/0.5

	
	16QAM
	3.0/2.5/2.5
	1.5/1.5/1.5

	
	64QAM
	3.0/3.0/3.0

	
	256QAM
	5.0/5.0/5.0


Based on our evaluation results, we can see that no A-MPR seems to be required since current agreed NR general MPR already seems to be enough to protect PHS bands whereas LTE require A-MPR as specified in Note 1.
Observation 1. For NS_05 note 1, existing general MPR seems to be enough to protect PHS bands.
2.2 NS_05 Note 2

For NS_05 Note 2, following deployment scenario are foreseen based on interesting operator’s request.
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Figure 3. Considered deployment scenario for 1920 ~ 1940 MHz of n1
Based on expected scenario, we present our preliminary MPR simulation results in Table 2 for Case 1~6, respectively
Table 2. Evaluated MPR results of Case 1/2/3/4/5/6 for n1 1940 ~ 1960 MHz
	Allocation type
	Outer (max MPR)
	Inner (min MPR)

	LCRB
	all
	≤LCRBmax/2

	Distance from channel edge
	<LCRB/2 from edge
	≥LCRB/2 from edge

	WF type
	modulation
	MPR For all BW and SCS

	DFT-s-OFDM
	pi/2-BPSK
	8.0/3.0/12.0/3.0/2.5/0.5
	3.0/3.0/3.0/3.0/0.0/0.0

	
	QPSK
	8.0/9.5/12.0/8.0/5.5/0.5
	4.5/4.0/4.0/4.0/0.0/0.0

	
	16QAM
	8.0/8.5/12.0/8.0/6.5/1.0
	4.5/4.5/4.5/4.5/0.0/0.0

	
	64QAM
	8.0/8.0/12.0/8.0/7.0/1.5

	
	256QAM
	8.0/8.0/12.0/8.0/7.0/2.5

	CP-OFDM
	QPSK
	8.0/7.0/12.0/8.0/8.0/3.0
	6.0/6.5/6.0/6.0/0.5/0.5

	
	16QAM
	8.0/7.0/12.0/8.0/8.0/3.0
	6.5/6.5/6.5/6.0/1.5/1.5

	
	64QAM
	8.0/7.0/12.0/8.0/8.0/3.0

	
	256QAM
	8.0/7.0/12.0/8.0/8.0/5.0


From evaluated required MPR results, we can see that required MPR results are rather high for most case except case 6. It seems that FOOB of all case except case 6 from expected scenario in Figure 3 are overlapped within PHS protection band.
Observation 2. For NS_05 note 2, large additional A-MPR seems to be needed to protect PHS bands.
How to handle such large MPR is need to be further evaluated.
3 Conclusion
In this contribution, we provide our preliminary A-MPR results for n1 and we observed followings from our evaluation results.
Observation 1. For NS_05 note 1, existing general MPR seems to be enough to protect PHS bands.
Observation 2. For NS_05 note 2, large additional A-MPR seems to be needed to protect PHS bands.
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